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Abstract 
The aim of this research is to develop a scale for measuring the knowledge and attitude of the university students to the concept 
of radiation. That’s why, for assessing sensorial learning’s included in educational aims, a likert type scale was prepared to 
determine what the thoughts of the students about radiation are. This research was applied to 175 students studying at Erzincan 
University, Faculty of Education, Department of Science Education and Vocational High School. In the first stage of the 
research, a question pool was originated and an attitude scale of 45 questions was formed making use of the questions taken from 
this question pool. These questions were reduced to 35 and were applied to the students after consulting to an expert. Pilot study 
of this attitude scale was done. The data was done analyzed statistically. The questions including the perspective against the 
objects that may be the source of radiation and that we have to live together and face in daily life were prioritised. Content and 
construct validities were examined for the validity study of the scale. We utilized from the opinion of an expert to determine the 
scope validity, and from Croncbach alpha reliability coefficient was found to be 0.885. The scale was determined as seven factors 
by a factor analysis for the construct validity. This research is supposed to inform society and the university students about 
radiation. It’s supposed that the scale will enlighten the studies to be done in the future about radiation. 
© 2011 Published by Elsevier Ltd. 
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1. Introduction 
The subject of Radiation has become a part of our lives with the development of the technology. However, 
the information about these objects that are invisible for us, where they are faced with daily life, and what the effects 
of impact and how it effects is a very important case. The recognition of these objects whose influences on even the 
future generations of human life, even threaten the people's case, should be known by everyone. Awareness of 
people about radiation, knowing how to be protected, which substances include how much radiation, how they 
spread to the environment and how it influences will be helpful to minimize the harmful effects of radiation. From 
time to time the news on issues related to radiation damage was mentioned both in the world and on the print media. 
However, there is not adequate statistical information available about how well people reach to the right information 
and how much they become aware thanks to these publications and education given to them. 
Information  about  the  concept  of  radiation  and uses  of  radiation  are  varied.  For  this  reason,  we can  talk  
about  this  concept  whose  effects  are  in  various  sizes.  It  is  stressed  to  focus  on  this  subject  in  studies  which  have  
been done on the point of creating awareness about radiation. The relationship between human and radiation and its 
contribution to industry and health field during the last 50 years of scientific process is astonishing. In order to 
sample the excitement of the scientific use of radiation and to understand better the role of radiation today, the 
United States began to open two-year schools (Hurlburt, 1971). A similar example came from Henriksen too. In this 
context, an exhibition on environmental issues and radiation has been developed in cooperation with academic units 
and the science-technology museum in Norway for students to visit (Henriksen, 2001).  
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 To constitute a conscious society, firstly we need to start from our children who are the actual owner of the 
future and most affected by radiation. 
 (Millar. R vd.1990). This can only be received by training the teachers who will train them. (Yi÷it, Sülün 
ve YalçÕn 2002). For this purpose, in this study, undergraduate and graduate-level attitude scale was prepared in 
order to measure the knowledge and attitudes of the teachers and scientists of the future 
In the study, a scale which aims to measure attitudes and knowledge levels of graduate and undergraduate 
students about radiation and the concept of radiation is aimed to be developed. 
2. Methodology 
            Measurement of the attitudes depends on identifying attitudes. One of the most effective ways to measure 
attitudes is to prepare and apply a scale. Attitude scales include a series of questions about the behaviors that will be 
measured and can be created by using different techniques. (Topkaya and YalÕn, 2005). For example, scales 
depending on a one-dimensional and multi-dimensional operations can be created, and the most common of these 
studies is called Likert-type scales    (Tezbaúaran, 1997). 
           Likert-type scales are based on the studies of individuals to provide information about themselves and their 
ideas. The individual reflects his/her opinions on the subject. 
           This study was applied to the students attending Faculty of Education, Science Education and Vocational 
High School in Erzincan University. 75 students participated in the study, but 72 results were evaluated. At the 
preliminary stage of the study, a question pool was created and by using materials obtained from this pool of 
questions 45-item attitude scale was created. These items were reduced to 35 items and applied to the students after 
obtaining expert opinion. The pilot study of the attitude scale was made.  
In the Scale Development Studies Some stages are ( Karasar, 1995; BalcÕ, 1995). 
1-) item pool process 
2-) expert sight process 
3-) pre- test process 
4-) factor analysis process  
5-) reliability calculating process  
These steps can be summarized briefly as follows. 
Obtaining Item  Pool  
A very detailed literature work is required to fulfill this process. Measuring tools were utilized in the 
process of literature work. Then, the item pool was formed after evaluating the open ended questions which were 
applied to the students who were studying in education faculty and science institute in Erzincan Universty. 
Expert Sight Process  
Validity of a item is related to uprightness degree of the measurement. Expert sights were applied in the 
process of scope validity. In this way, we paid attention to obtaining scope validity. Suitable sentences related to 
measuring attitude were chosen considering the answers obtained after the first process of the study. Then, the 
sentences were organized according to the spelling rules of attitude items. In this way, pre – elimination process of 
the items were fulfilled considering the opinions of lecturers and the graduate students. I was paid attention to the 
attitude items to be comprehensible and formed attitude with both negative and positive sentences. At the end of 
these processes, 45 items were reduced to 35 items and the scale was prepared to apply. 
Pre – Test Process  
35 items formed were distributed as negative and positive in the scale. There are 8 negative and 27 positive 
sentences in the scale. 
Positive øtems  Negative øtems  
Definitely agree :5    Definitely agree :1    
Somewhat agree :4 Somewhat agree :2 
Not Sure  :3 Not Sure  :3 
Somewhat disagree :2 Somewhat disagree :4 
Definitely disagree :1 Definitely disagree :5 
In this way, the least point was calculated as 35, and the highest point was calculated as 175. The 
questionnaires were applied to 80 students in Faculty of Education and Vocational High School in Erzincan 
University. Eight of the questionnaires were eliminated as they were filled incorrectly and the rest 72 questionnaires 
were evaluated. The data were analyzed statistically. 
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Factor Analysis Process 
*Negative items 
Factor analyses were performed, after the research results were noticed as meaningful, to determine factor 
structure of radiation scale. For factor analysis values to be 0.45 or higher was considered as a good result and for 
fewer items, this value can be reduced to 0.30 ( Büyüköztürk, 2002 ). When the table was examined, it may be 
understood that the common factor variations of the items in the scale vary between 0.625 and 0.872 and this shows 
that the common factor variations of the items have a quite higher values. 
Dtermination of Reliability   
It is supposed that the point distribution obtained from a item in a likert-type attitude scale varies 
continuously. The answer options are more than two and there isn’t only a true answer. Apart from this, one of the 
basic hypotheses of this scale is that each item in the scale has a monokotik relation with the measured attitude. This 
means that each item measures the same attitude. Thus, to determine the reliability degree in an attitude scale, it is 
more appropriate to use cronbach alpha coefficient which is a criterion of inner coherence (TavúancÕl, 2005). 
items Initial 
value 
Ekstraksiyon mean items Initial 
value 
Ekstraksiyon mean 
1
1,000 ,766 3,638 
19 
1,000 ,794 4,300 
2*
1,000 ,779 4,041 
20 
1,000 ,849 4,555 
3
1,000 ,757 3,722 
21 
1,000 ,858 3,605 
4
1,000 ,780 4,291 
22*
1,000 ,819 3,805 
5
1,000 ,791 4,388 
23 
1,000 ,719 4,416 
6* 
1,000 ,646 4,183 
24 
1,000 ,740 2,916 
7
1,000 ,729 2,985 
25 
1,000 ,778 2,750 
8
1,000 ,773 3,611 
26 
1,000 ,716 4,236 
9* 
1,000 ,704 3,239 
27 
1,000 ,717 3,638 
10*
1,000 ,779 4,402 
28 
1,000 ,851 4,208 
11 
1,000 ,796 3,458 
29 
1,000 ,830 3,605 
12 
1,000 ,728 3,485 
30 
1,000 ,844 4,152 
13 
1,000 ,625 4,263 
31 
1,000 ,872 4,458 
14 
1,000 ,679 3,833 
32 
1,000 ,762 4,055 
15 
1,000 ,751 3,536 
33 
1,000 ,737 4,140 
16 
1,000 ,682 4,242 
34*
1,000 ,690 3,013 
17 
1,000 ,668 3,985 
35*
1,000 ,656 3,236 
18*
1,000 ,726 3,943 
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Considering these data, cronbach alpha degree of the scale was calculated. Cronbach alpha inner coherence of the 
scale was found to be 0.885. 
Conclusion and Suggestion  
Technology has been developing from the beginning of mankind till today as a result of needs or other 
different aims. Recently, technology; which is developing faster than ever and which takes part in every part of our 
life, has also increased the radiation degree. Man face with radiation concept in almost each part of his life and he 
develops an attitude against radiation concept either voluntarily or involuntarily. 
For the attitude to be more effective conscious studies should be done and substructure should be prepared. 
With  this  study,  a  considerable  progress  was  made to  determine  the  attitude  knowledge and behaviors  of  
graduate students about radiation concept which we face most part of our life and, in this way, an attitude scale was 
tried to be developed. This scale was prepared about the topics related to radiation concept. 
It is supposed that the scale will be useful to determine how much the given education would be effective to 
make people conscious. Thus, it will be determined whether the education carries out one of its aims which is the 
duty of making people conscious. It is expected that it will give a reasonable help to the education. Moreover, it is 
expected to clarify how much conscious the people from different parts of the society about radiation concept. Thus, 
it will be determined how much the written or verbal media has effect on society for forming a conscious society. 
Broadcasts about this subject are supposed to make society conscious and make people aware of the radiation 
concept.     
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